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(57) ABSTRACT 

Recovery of localization data is provided between versions 
of a software product. A ?rst resource is identi?ed that is 
associated with a ?rst version of the software product. A 
second resource is identi?ed that is associated with a second 
version of the software product. A ?rst resource identi?er 
associated the ?rst resource is different from a second 
resource identi?er associated with the second resource. The 
?rst resource is mapped to the second resource when the 
second resource is found to be a shifted version of the ?rst 
resource. The localization data corresponding to the ?rst 
resource from the ?rst version is migrated to the second 
version and the localization data is associated with the 
second resource from the second version when the second 
resource is a shifted version of the ?rst resource. 
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AUTOMATED ANALYSIS AND RECOVERY OF 
LOCALIZATION DATA 

BACKGROUND 

[0001] Computer hardware and software vendors seeking 
to expand their market internationally are required to local 
iZe the related operating system and software applications to 
accommodate the language, laws, customs and culture of 
individual target markets. Different cultures and countries 
have different rules for punctuation, grammar, currency 
measures and conversions, number formats and other unique 
factors associated with a particular location. For example, 
the Chinese language includes thousands of characters 
requiring a double byte character set to represent a single 
character, whereas the character set used in the United States 
includes less than 256 characters each of which can be 
accommodated by a single 8 bit byte. 

[0002] Localization is a labor and cost intensive process 
that requires the employ of both translators and software 
designers. The translation itself is often the largest and most 
dif?cult portion of the localiZation process. Often when 
resources of a software product are translated there may be 
a number of associated problems that arise. For example, a 
dialog or window that is translated may need to be resiZed 
because the translated text within the dialog or window is 
larger than provided by the software product in the original 
language. Often, the translation of a text string is signi? 
cantly longer than the original source string, depending on 
the languages involved in the translation. 

[0003] The localiZation process is often required for each 
stage in development for a particular software product. As 
aspects of the software product change and new features are 
added, previous features of the software product may be 
moved, renamed, or otherwise changed. Accordingly, the 
newer version of the product may have a number of changes 
when compared to the previous version, other than the new 
material and features added. Localization of the product 
requires discovery and accounting of these changes, other 
wise the new version of the localiZed product may include 
a host of errors. Customers demand that the localiZation of 
different releases of the same product remain consistent, and 
that new releases and user updates are available at the same 
time as they are announced in the original country where the 
software product originated. 

SUMMARY 

[0004] Aspects of the present invention are generally 
related to analysis and recovery of localiZation data due to 
resource shifts that occur between versions of a software 
product. The resource shifts correspond to resources that 
have been retained for the newer version of the software 
product, but have otherwise been moved or had their 
resource identi?er (unique identi?er) changed. In accor 
dance with one aspect of the present invention, direct 
resource matching provides a mapping between the resource 
identi?ers of the resources for different versions of a soft 
ware product. The mapping associates a ?rst format for a 
resource identi?er with a second format for a resource 

identi?er. The resources and their identi?ers for the old 
version of the software product are stored in an old local 
iZation database, while the resources and their identi?ers for 
the new version of the software product are stored in a new 
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localiZation database. Those resource identi?ers in the old 
localiZation database that match the ?rst format are matched 
to the resource identi?ers in the new localiZation database 
that match the second format. Accordingly, localiZation data 
that was previously not recycled due to the change in 
resource identi?er are recyclable due to the association made 
between resource identi?ers of the software product. 

[0005] In accordance with another aspect of the present 
invention, indirect resource matching provides for match 
measurable aspects of the resources themselves to determine 
the level that a resource corresponding to a resource shift 
matches a resource from the old version of the software 
product. A con?dence level is calculated for the resources 
that potentially match a particular mapping of a resource. If 
the con?dence level of a match reaches a speci?ed threshold, 
the resources are considered matching, and the localiZation 
data from the previous version for that resource may be 
migrated to the new version of the software product. 

[0006] This Summary is provided to introduce a selection 
of concepts in a simpli?ed form that are further described 
below in the Detailed Description. This Summary is not 
intended to identify key features or essential features of the 
claimed subject matter, nor is it intended to be used as an aid 
in determining the scope of the claimed subject matter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] Non-limiting and non-exhaustive embodiments of 
the present invention are described with reference to the 
following ?gures, wherein like reference numerals refer to 
like parts throughout the various views unless otherwise 
speci?ed. 
[0008] FIG. 1 illustrates an exemplary computing device 
that may be used in accordance with one exemplary embodi 
ment; 

[0009] FIG. 2 illustrates a functional diagram of an exem 
plary system for producing a localiZation database including 
localiZed resources; 

[0010] FIG. 3 illustrates a functional diagram of an exem 
plary system for producing localiZed ?les of a software 
product; 
[0011] FIG. 4 illustrates localiZation recycling and the 
effect of resource shifts for a hypothetical software product 
that is localiZed in three languages; 

[0012] FIG. 5 illustrates a ?ow diagram representing an 
exemplary embodiment for a direct resource identi?er 
matching process; 

[0013] FIG. 6 illustrates a functional diagram of an exem 
plary system for indirect resource matching analysis and 
migration of localiZation data; and 

[0014] FIG. 7 illustrates a ?ow diagram representing an 
exemplary embodiment for an indirect resource matching 
algorithm, in accordance with one embodiment of the 
present invention. 

DETAILED DESCRIPTION 

[0015] Embodiments of the present invention are 
described more fully below with reference to the accompa 
nying drawings, which form a part hereof, and which show 
speci?c exemplary embodiments for practicing the inven 
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tion. However, embodiments may be implemented in many 
different forms and should not be construed as limited to the 
embodiments set forth herein; rather, these embodiments are 
provided so that this disclosure Will be thorough and com 
plete, and Will fully convey the scope of the invention to 
those skilled in the art. Embodiments of the present inven 
tion may be practiced as methods, systems or devices. 
Accordingly, embodiments of the present invention may 
take the form of an entirely hardWare implementation, an 
entirely softWare implementation or an implementation 
combining softWare and hardWare aspects. The folloWing 
detailed description is, therefore, not to be taken in a limiting 
sense. 

[0016] The logical operations of the various embodiments 
of the present invention are implemented (1) as a sequence 
of computer implemented steps running on a computing 
system and/or (2) as interconnected machine modules Within 
the computing system. The implementation is a matter of 
choice dependent on the performance requirements of the 
computing system implementing the invention. Accordingly, 
the logical operations making up the embodiments of the 
present invention described herein are referred to alterna 
tively as operations, steps or modules. 

[0017] With reference to FIG. 1, one exemplary system for 
implementing the invention includes a computing device, 
such as computing device 100. Computing device 100 may 
be con?gured as a client, a server, mobile device, or any 
other computing device. In a very basic embodiment, com 
puting device 100 typically includes at least one processing 
unit 102 and system memory 104. Depending on the exact 
con?guration and type of computing device, system memory 
104 may be volatile (such as RAM), non-volatile (such as 
ROM, ?ash memory, etc.) or some combination of the tWo. 
System memory 104 typically includes an operating system 
105, one or more applications 106, and may include program 
data 107. In one embodiment, application 106 includes a 
LocaliZation System 120 for implementing the system of the 
present invention. Additionally, program data 107 includes 
LocaliZation Database 122. This basic embodiment is illus 
trated in FIG. 1 by those components Within dashed line 108. 

[0018] Computing device 100 may have additional fea 
tures or functionality. For example, computing device 100 
may also include additional data storage devices (removable 
and/or non-removable) such as, for example, magnetic 
disks, optical disks, or tape. Such additional storage is 
illustrated in FIG. 1 by removable storage 109 and non 
removable storage 110. Computer storage media may 
include volatile and nonvolatile, removable and non-remov 
able media implemented in any method or technology for 
storage of information, such as computer readable instruc 
tions, data structures, program modules, or other data. 
System memory 104, removable storage 109 and non 
removable storage 110 are all examples of computer storage 
media. Computer storage media includes, but is not limited 
to, RAM, ROM, EEPROM, ?ash memory or other memory 
technology, CD-ROM, digital versatile disks (DVD) or other 
optical storage, magnetic cassettes, magnetic tape, magnetic 
disk storage or other magnetic storage devices, or any other 
medium Which can be used to store the desired information 
and Which can be accessed by computing device 100. Any 
such computer storage media may be part of device 100. 
Computing device 100 may also have input device(s) 112 
such as keyboard, mouse, pen, voice input device, touch 
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input device, etc. Output device(s) 114 such as a display, 
speakers, printer, etc. may also be included. 

[0019] Computing device 100 also contains communica 
tion connections 116 that alloW the device to communicate 
With other computing devices 118, such as over a netWork. 
Communication connection 116 is one example of commu 
nication media. Communication media may typically be 
embodied by computer readable instructions, data struc 
tures, program modules, or other data in a modulated data 
signal, such as a carrier Wave or other transport mechanism, 
and includes any information delivery media. The term 
“modulated data signal” means a signal that has one or more 
of its characteristics set or changed in such a manner as to 
encode information in the signal. By Way of example, and 
not limitation, communication media includes Wired media 
such as a Wired netWork or direct-Wired connection, and 
Wireless media such as acoustic, RF, infrared and other 
Wireless media. The term computer readable media as used 
herein includes both storage media and communication 
media. 

[0020] An embodiment executed by computing device 
100 provides for automated analysis and recovery of data 
after resource shifts that occur betWeen versions of a soft 
Ware product. A shift in resources may cause a change in the 
resource identi?er associated With that resource. With the 
change in the resource identi?er, the resource of the neW 
version is not recogniZed as matching the resource of the 
previous version of the softWare product. A mapping is 
provided that associates the resource identi?er of the 
resource in the previous version With the resource identi?er 
of the shifted resource in the neW version of the softWare 
product. The mapping is a direct mapping or an indirect 
mapping that provides a con?dence level that a match is 
present. When a match is established, the localiZation data 
for that resource may be recycled. The indirect mapping is 
used When a match betWeen resources is not readily deter 
minable. The indirect mapping provides a matching algo 
rithm that may be used to identify matching resources 
betWeen versions of the softWare product. 

[0021] Except for a broader meaning that alloWs the 
disclosure and claims herein to encompass a Wider variety of 
alternative embodiments, the folloWing terms as used herein 
and throughout the claims are generally de?ned as folloWs: 

[0022] “Dialog” is generally de?ned as part of the user 
interface of a softWare product. It contains of several con 
trols (for example, buttons, text-input boxes, radio buttons, 
and checkboxes). Dialogs may be associated With any oper 
ating system, application, or other softWare related platform. 

[0023] “LocaliZable resource” is generally de?ned as a 
part of a softWare product that needs to be localiZed. 
Examples of localiZable resources include, but are not 
limited to, text to be translated, dialog controls to be 
translated and resiZed (for example a dialog button), and 
artWork (bitmaps, icons) that may have changed from the 
previous version of the softWare product. 

[0024] “Localization database” is generally de?ned as a 
store for localiZable resources. The localiZation database is 
further described beloW With relation to FIGS. 2-6. 

[0025] “Localization data” is generally de?ned as as a 
localiZable resource accompanied by additional information 
pertaining to that resource. Examples of additional informa 
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tion include localization instructions or rules (e.g., rule= 
maximum length of the translation should not exceed 10 

characters). 
[0026] “Parser” is generally de?ned as a resource extractor 
and “replacer” application module. Parsers extract localiz 
able resources from source ?les (see de?nition below) and, 
once localization is complete, create copies of the source 
?les with the localized resources in place. The new copies of 
the source ?les correspond to the updated or new version of 
the software product. 

[0027] “Recycling” is generally de?ned as a method of 
maintaining localization information between different ver 
sions of a software product. A goal of developers dealing 
with localization is to recycle as much of the previous 
version of the software product as possible when localizing 
the new version of the software product. 

[0028] “Regular expressions” are generally de?ned as a 
type of expression that allows for ef?ciently creating, com 
paring, and modifying strings as well as rapidly parsing 
large amounts of text and data to search for, remove, and 
replace text patterns. The regular expression language is 
designed and optimized to manipulate text. The language 
comprises two basic character types: literal (normal) text 
characters and metacharacters. The set of metacharacters 
gives regular expressions their processing power. For 
example, the metacharacter “*” in example*.doc stands in 
for any ?le name in front of the ?le name extension. Regular 
expressions provide a large set of such metacharacters that 
make it possible to describe very complex text-matching 
expressions with relatively few characters. For example, the 
regular expression \s2000, when applied to a body of text, 
matches all occurrences of the string “2000” that are pre 
ceded by any white-space character, such as a space or a tab. 
Regular expressions may also perform searches that are 
more complex. For example, the regular expression 
(?<char>\w)\k<char>, using named groups and backrefer 
encing, searches for adjacent paired characters. When 
applied to the string “I’ll have a small colfee” it ?nds 
matches in the words “I’ll”, “small”, and “colfee”. 

[0029] “Resource identi?er” is generally de?ned as a 
unique identi?er, assigned to each resource. The resource 
identi?er may take any form, such as including the ?lename 
in the identi?er, or comprising its own separate unique 
identi?er 

[0030] “Resource node” is generally de?ned as group of 
resources, for example, all text and controls that make up a 
windows dialog. 

[0031] “Resource shift” is generally de?ned as a change in 
resource identi?ers between versions of the software product 
for the same localizable resource that results in failed 
localization recycling and subsequent loss of localization 
data. In accordance with embodiments herein described, the 
localization data may be recovered as provided in the 
accompanying descriptions below. 

[0032] “Software localization” or “localization” is gener 
ally de?ned as altering a software product (e.g., “transla 
tion”) so that it is appropriate for the particular geographic 
region in which the software product is used. 

[0033] “Source ?le” is generally de?ned as a ?le (any 
type) in the original or previous version of the software 
product. 
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[0034] “Version” or “software version” generally refers to 
the different iterations of a software product. When referring 
to “versions”, the dilferences between versions are not 
limited to the differences between the commercially avail 
able versions of a software product. A discussion of “ver 
sions” also includes the incremental versions created in 
producing the commercially available product. Stated dif 
ferently, any type of update to a software product results in 
a new “version” of the software product no matter how 
minimal the change between the ?rst version and the second 
version. Therefore, a particular development project may go 
through hundreds or thousands of versions before the com 
mercially viable product is created. 

[0035] During the software localization process, it is com 
mon practice to isolate the parts of the software product that 
need to be localized, from the original product. These 
localizable resources may vary from as simple as just a 
string that needs to be translated, to more complicated cases 
like controls that need both translated and resized. The 
localization process aims to isolate the localizable resources 
into a practical, easy to localize, format. The actual local 
ization (translation, resizing, reshaping, etc) is applied to 
these isolated resources. The collection of localizable 
resources isolated from the original product is stored in a 
localization database. 

[0036] For the different ?le types associated with a typical 
software product, parsers have been developed in order to 
assist with the isolation of the localizable resources from the 
original ?les. The parsers are con?gured to parse the original 
source ?le (.xml, .dll, .exe, or other) to extract the localizable 
resources and store these in the localization database. The 
parsers are also con?gured to create a copy of the original 
source ?le once the localization process is complete with the 
localized resources replacing the original resources. 
Replacement of the original resources with the localized 
resources ultimately results in a localized product. 

[0037] FIG. 2 illustrates a functional diagram of an exem 
plary system for producing a localization database including 
localized resources in accordance with one embodiment. 
System 200 includes an original source ?les 202, parsers 
210, localization database before localization 218, localiza 
tion process 220, and localization database after localization 
222. Original source ?les 202 correspond to the new version 
of the software product and include markup ?les 204, 
graphics ?les 206, and compiled ?les 208. In one embodi 
ment, a “compiled ?le” refers to ?les such as dynamic link 
libraries (.dlls) and executable ?les (.exes). Parsers 210 
include markup parser 212, bitmap parser 214, and compiled 
?le parser 216. 

[0038] Parsers 210 isolate the localizable resources from 
original resource ?les 202, and extract the localizable 
resources into localization database 218. Localization pro 
cess 220 is applied to localization database 218 to produce 
localization database 222 that includes the localized 
resources. Parsers 210 create a unique identi?er or resource 
identi?er for each of the localizable resources. The resource 
identi?er is stored along with the localizable resources in 
localization database 218. In accordance with one embodi 
ment, parsers 210 generate the same resource identi?er for 
a certain resource, as long as the structure of the source ?le 
does not change. Having the same resource identi?er pro 
vides unambiguous information for the parser to be able to 
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replace the correct original resource in the target ?le When 
creating the localized version of the target ?le. Also, When 
a resource changes in the original product (for example, the 
Wording of the original text changes), parsers 210 does not 
create a neW unique identi?er, but recreates the same iden 
ti?er. With the same resource identi?er the previous trans 
lation and related localization data for the previous version 
of the softWare product does not get lost and may be reused 
for during localization process 220. 

[0039] System 200 may include more types of source ?les 
than those shoWn included in original source ?les 202, and 
may included additional parsers than those shoWn in parsers 
210. It is appreciated that localization process 220 may 
folloW many different selected process variations Without 
departing from the spirit and scope of the invention. For 
example, in one embodiment the translators and developers 
are handed the entire code and are alloWed to recompile the 
code in creating the localized software product. In other 
embodiments, the translators and developers are not alloWed 
to recompile the code, and instead are provided With 
executables and other ?le formats for localization. The 
ability to recompile the code greatly increases the ability of 
the developers to locate and recycle resources betWeen 
versions of a softWare product. 

[0040] FIG. 3 illustrates a functional diagram of an exem 
plary system for producing localized ?les of a softWare 
product in accordance With one embodiment. System 300 
includes localization database With localized resources 220, 
parsers 212, 214, 216, original source ?les 204, 206, 208, 
and localized source ?les 320. Localized source ?les 320 
include localized markup ?les 322, localized graphics ?les 
324, and localized compiled ?les 326. 

[0041] With the localization of the resources in localiza 
tion database 220 completed, parsers 212, 214, and 216 
create a copy or localized version of the source ?les, but With 
the localized resources in place. Eventually, generation of 
the localized source ?les results in a localized version of the 
softWare product. 

[0042] The process for generating a localized version of a 
softWare product as described in FIGS. 2 and 3 may be 
repeated as necessary for a variety of languages. 

[0043] A change that occurs betWeen versions of a soft 
Ware product includes When resources move betWeen the 
different ?les that make up a softWare product. The resource 
might move to a different ?le of the same type, or another 
?le type altogether. In one embodiment, the resource iden 
ti?er assigned to the resource changes as a result of the move 
of the resource. The change of the resource identi?er results 
in the loss of localization data (the translation, etc) since the 
connection betWeen the old and neW resource is lost. This is 
referred to as a resource shift When it occurs. Other causes 

for resource shifts include changes made by developers that 
unexpectedly alter the resource identi?ers (e.g., inserting 
neW resources might cause old resources to shift). There are 
also resource shifts When the logic in a parser is changed, 
Which results in the resource identi?er changing. A change 
of databases may also result in a resource shift since moving 
the resource from one localization database to another may 
result in the localization data being lost. Additionally, a 
change of source ?le name may also result in a resource shift 
since the change of source ?le names results in different 
resource identi?ers being generated. For example, after a 
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resource has been localized in multiple languages for a 
certain version of a softWare product, a subsequent version 
of the same product may have reorganized the resources 
di?ferently (e.g., into different ?les), Without actually chang 
ing the resources. Therefore, When a parser (e.g., 212, 214, 
216) isolated the resources out of the neW version of the 
softWare product, the parser generated a different resource 
identi?er, and therefore the ability to tie this resource to the 
old localization data Was not longer available. Embodiments 
described herein alloW recycling of the localization data by 
mapping the old resource identi?er With the neWly generated 
resource identi?er. Generally, it is desirable to recycle the 
localization data as opposed to re-localizing the resources 
since localization often represents a signi?cant monetary 
value. For example, adding ten Words betWeen versions of a 
softWare product, and localizing the softWare product into 
one hundred languages, results in ten thousand Words for 
translation. Costs for translation are usually calculated per 
Word, and currently may run at 50 cents per Word, resulting 
in a charge of 5000 euros for localization of the softWare 
product. 

[0044] FIG. 4 illustrates localization recycling and the 
effect of resource shifts for a hypothetical softWare product 
that is localized in three languages in accordance With one 
embodiment. In the example shoWn, localization recycling 
begins With operation 410 for localizing ?rst version (VI) of 
a softWare product. Vl resources, Which have been extracted 
from source ?les 402 from the ?rst version of the softWare 
product, are localized into three languages. Localization 
databases correspond each one of the three languages (e.g., 
404) and include the localized resources. 

[0045] In the example shoWn, the second version (V2) of 
the softWare product represents a minor update form the ?rst 
version (V1). The update to the second version does not 
include resources shift in this example, and therefore, the 
resource identi?ers are consistent. Operation 420 provides 
for recycling of localization databases (e.g., 414) to create 
the second version of the softWare product. The previous 
localization databases (e.g., 404) are recycled to create the 
second version (V2) of the localization databases (e. g., 414). 
Without resource shifts, the localization for the second 
version (V2) is limited to neW or updated resources in V2 
source language 412. 

[0046] The third version in this example represents a 
reorganization of the resources. For example, resources are 
moved to neW ?le-types or neW features are inserted, or 
other actions are taken that result in resource shifts betWeen 
the second version (V2) and the third version (V3). In 
operation 430, resource identi?ers for many resources 
change. Without including the functionality of the embodi 
ments described herein, recycling from the second version 
fails. Failure of the recycling results in requiring that the 
shifted resources be re-localized from V3 source language 
?les 422, even though a resource has not actually changed 
betWeen the second version (V2) and the third version (V3). 

[0047] The embodiments described herein reduce the 
impact of resource shifts associated With the update from the 
second version (V 2) of the softWare product to the third 
version (V3). The resources in the localization database 
associated With the second version (V 2) of the softWare 
product are mapped to the resources in the neW localization 
database associate With third version (V3) of the softWare 
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product. The mapping information is used to migrate the 
localization data into the neW databases for one or more 

subsequent languages, effectively negating the impact of the 
resource shift, and boosting the recycling results. In one 
embodiment mapping is performed through direct resource 
identi?er matching. In another embodiment, the mapping is 
performed through indirect resource matching. 

[0048] FIG. 5 illustrates a How diagram representing an 
exemplary embodiment for a direct resource identi?er 
matching process in accordance With one embodiment. 
When process 500 starts, a neW version of a softWare 
product has been created and the localiZable resources have 
been identi?ed and stored in a localiZation database. Pro 
cessing continues With input operation 502. 

[0049] Input operation 502 receives an input of the param 
eters and instructions for identifying matching resources. 
For example, the input may contain the location of tWo 
localiZation databases, one in the state right before the 
resource shift has occurred (and therefore With all the 
localiZation data present), and one right after the resource 
shift happened (With all localiZation data lost). These tWo 
databases are referred to throughout this process as the old 
database and the neW database respectively. After the param 
eters and instructions are received, processing continues to 
mapping operation 504. 

[0050] Mapping operation 504 receives the mapping 
instruction for matching a ?rst resource identi?er With a 
second resource identi?er. In one embodiment, the mapping 
instruction corresponds to node level matching. For 
example, the name of the ?le Which contains the resources 
may have has changed so that the resource identi?er of the 
?le also changed. An example of old resource identi?ers 
before the resource shift may include: 

[0051] (l) importloc.xml]loc]account.tab.general.label, 
0;xml:text,42; and 

[0052] (2) 
importloc .xml] loc] contact.?eld.creditonhold.option. l .label, 
0;xml:text,42. 
[0053] The resource shift may correspond to a change in 
the source ?le from “importloc.xml” to “importloc20.xml”. 
Accordingly, the neW resource identi?ers after the resource 
shift correspond to the folloWing: 

[0054] (3) importloc20.xml]loc]account.tab.general.label, 
0;xml:text,42; and 

[0055] (4) 
importloc20.xml \loc lcontact.?eld.creditonhold.op 
tion. 1 .label,0;xml:text,42; 

[0056] Wherein the resource identi?er (3) corresponds to 
the same resource as resource identi?er (l) and resource 
identi?er (4) corresponds to the same resource as resource 
(2) in different versions of the same softWare product. 

[0057] In this example, the parser itself (that generated 
these resource identi?ers) has not changed. According to one 
embodiment, resources are grouped in nodes in the local 
iZation database. The resources of separate versions of the 
softWare product may be matched according to the nodes to 
Which they belong, or by node level matching. The folloW 
ing extensible markup language @(ML) instruction demon 
strates a mapping instruction for implementing node level 
matching: 
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<Mapping> 
<Node recursive=“yes”> 

<OldResId>ImportLoc.xml]Loc</OldResId> 
<NeWResId>Impo1tLoc20 .xml ]Loc</NeWResId> 

</Node> 
</Mapping> 

[0058] In another embodiment, regular expressions may 
be used to match resource identi?ers betWeen versions of a 
softWare product. For example, a combination of a ?lename 
change (e.g., platform.xml becomes database.xml) and a 
parser change (e.g., parser logic provides for different nam 
ing convention) may have occurred betWeen versions of a 
softWare product. An example of old resource identi?ers 
before the resource shift may include: 

[0059] (5) 
platform.xml]loclattributedescription.account.donot 
bulkemail,0;xml:text,42; and 

[0060] (6) 
platform.xml]loclattributedescription.logon.expiration, 
0;xml:text,42; 
[0061] The neW resource identi?ers after the resource shift 
then correspond to the folloWing: 

[0062] (7) 
database.xmllloclaccountdonotbulkemail.description,0;xm 
l:text,42; and 

[0063] (8) database.xml]loc]logon.expiration.description, 
0;xml:text,42; 
[0064] Wherein the resource identi?er (5) corresponds to 
the same resource as resource identi?er (6) and resource 
identi?er (7) corresponds to the same resource as resource 
(8) in different versions of the same softWare product. 

[0065] To trace the resource betWeen the different ver 
sions, the folloWing mapping is provided: 

<Mapping> 
<Resource match=“regex”> 

<OldResId>platform.xml]loclattributedescription. 
(. *?),O;xml:text,42 </OldResId> 
<NeWResId>databasexmllloc] (*7). 
description,0 ;xml :text,42</NeWResId> 

</Resource> 
</Mapping> 

[0066] Wherein the regular expression “(*7)” is provided 
in the mapping. The regular expression alloWs any text 
string to be matched to that portion of the resource identi?er. 
Once a mapping instruction similar to those provided above 
is received, processing continues With search operation 506. 

[0067] Search operation 506 searches for the old resource 
identi?er that is listed in the mapping instruction in the old 
database. In the ?rst example above for the node level 
matching, the old database is opened and a search is per 
formed to locate the resource identi?ers under the node 
“ImportLoc.xmllLoc”. Searching for each resource identi 
?er under this node locates both resource identi?er (l) and 
(2) in the old database. 



US 2007/0050757 A1 

[0068] Similarly, in the second example above using the 
regular expression, the old database is opened and search is 
performed to locate the resource identi?ers that folloW the 
speci?c pattern outlined in the <OldResID> tag of the 
mapping instruction. The regular expression (*7) may be 
mapped to any string. Searching for each resource identi?er 
according to this pattern locates both resource identi?ers (5) 
and (6) in the old database. Additional embodiments may 
even use a combination of node level matching and regular 
expressions to map a neW resource identi?er to an old 
resource identi?er. Whether node level matching is used 
and/or regular expressions, once the old database is 
searched, processing continues to search operation 508. 

[0069] Search operation 508 searches for the neW resource 
identi?er that is listed in the mapping instruction in the neW 
database. In the ?rst example above for the node level 
matching, the neW database is opened and a search is 
performed to locate the resource identi?ers under the node 
“ImportLoc20.xml]Loc”. Searching for each resource iden 
ti?er under this node locates both resource identi?er (3) and 
(4) in the neW database. 

[0070] Similarly, in the second example above using the 
regular expression, the neW database is opened and search is 
performed to locate the resource identi?ers that folloWs the 
speci?c pattern outlined in the <NeWResID> tag of the 
mapping instruction. Again, the regular expression (*7) may 
be mapped to any string. In another embodiment, the regular 
expression is replaced With the same data that replaced the 
regular expression When the old database Was searched. 
Searching for each resource identi?er according to this 
pattern locates both resource identi?ers (7) and (8) in the 
neW database. Whether node level matching is used and/or 
regular expressions, once the neW database is searched, 
processing continues to match decision operation 510. 

[0071] Match decision operation 510 determines Whether 
the resources located in the old database according to the old 
resource identi?er pattern listed in the mapping instruction 
actually match the resources located in the neW database 
according to the neW resource identi?er pattern in listed in 
the mapping instruction. If the resources actually do not 
match, processing advances to completion decision opera 
tion 514. HoWever, if the resources located do match, 
processing continues With migration operation 512. 

[0072] Migration operation 512 migrates the localiZation 
data associated With resource of the old version With the 
corresponding resource of the neW version of the software 
product. For example, the localiZation database for a par 
ticular resource may include information that corresponds to 
localiZation data for that resource. The localiZation data may 
include such data as translation, resiZing, graphic, and other 
information used in localiZing the resource. In one embodi 
ment, migrating the localiZation data transfers the data from 
the localiZation database corresponding to the old version of 
the softWare product to the localiZation database associated 
With the neW version of the softWare product. Once the 
localiZation data is migrated, processing continues to 
completion decision operation 514. 

[0073] Completion decision operation 514 determines 
Whether the process of matching resources is complete. If 
the process is not complete, processing returns to mapping 
operation 504 Where process 500 may be repeated for other 
mapping instructions. HoWever, if the process is complete 
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process 500 ends and processing moves on to other tasks for 
localiZation of the softWare product. In one embodiment, 
each mapping instruction is tested for a selected language 
before being applied to the remaining languages for local 
iZation. When the mapping instruction is ?naliZed and 
veri?ed to be Working correctly on a trial language, it can 
immediately be used on one or more previously localiZed 
languages in order to salvage the localiZation data. 

[0074] The examples described above in connection With 
process 500 are considered relatively simple resource shifts. 
Often hoWever, resource shifts are much more complicated 
and therefore not easy to ?x With a direct attempt to match 
up the resource identi?ers. 

[0075] FIG. 6 illustrates a functional diagram of an exem 
plary system for indirect resource matching analysis and 
migration of localiZation data in accordance With one 
embodiment. System 600 includes analysis module 620, 
migration module 630, old database 602 that corresponds to 
a previous version of the software product, and neW database 
604 that includes the shifted resources corresponding to a 
neW version of the softWare product. Analysis module 620 
includes indirect resource matching algorithm 606, mapping 
results analyZer 608, and analysis hint module 610. Migra 
tion module includes optimal mapping results sorter 612, 
mapping selector 614, resource migratory 616, and neW 
database 618 With the shifted resources ?xed to be associ 
ated With the localiZation data of the corresponding resource 
from the previous version of the softWare product. Again, 
the tWo databases are available: “old” database 602, just 
before the resource shift Was introduced, and “neW” data 
base 604 With the shifted resources. 

[0076] Indirect resource matching algorithm 606 analyZes 
the actual resource instead of trying to ?nd a pattern in the 
resource identi?ers. The information about the original 
values of the resource (source term for example) is present 
in both localiZation databases (602, 604), and should be 
similar. Therefore, it is possible to ?nd the same resource in 
both old and neW databases based on the resource informa 
tion. 

[0077] HoWever, since many similar resources in old 
database 602 and neW database 604 the indirect matching 
algorithm is adaptable to analysis results. For example, a 
localiZation database With several dialogs may have a ‘Can 
cel’ button on each of the dialogs. This ‘Cancel’ button is a 
localiZable resource (the text needs to be translated, the 
button might need to be resiZed, etc). If these resources have 
been shifted, indirect matching of these resources might not 
be available since the resources are almost identical. Indirect 
resource matching algorithm 606 produces an exhaustive 
map of resource identi?ers in the old and neW database (602, 
604), based on comparing the resources themselves. The 
process is improved by providing instructions or hints from 
hint module 610. In one embodiment, the hints are generated 
from an initial run of the indirect matching algorithm 606. 

[0078] Analysis module 620 determines Which resources 
might have shifted in both the old and neW localiZation 
databases (602. 604). This is done by comparing the tWo 
databases: old resources that have an identi?er Which is not 
found in the neW database, and vice-versa, are potentially 
shifted resources. The indirect resource matching algorithm 
(606) is then performed on the potentially shifted resources. 
A more detailed description of the indirect resource match 
ing algorithm is provided beloW in the discussion of FIG. 7. 
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[0079] The mapping results are then analyzed by mapping 
results analyzer 608. In one embodiment, mapping results 
analyzer 608 corresponds to a user interface that alloWs a 
user to analyze the results of the algorithm. Hints may then 
be provided by hint module 610 so that indirect resource 
matching algorithm 606 may be run again to further re?ne 
the results. Eventually, optimal mapping results sorter 612 
produces an optimal set of mappings betWeen resources of 
the tWo versions of a software product. In one embodiment, 
optimal mapping results sorter 612 is another user interface 
that alloWs the user to sort the mapping results produced by 
indirect resource matching algorithm 606. From the optimal 
list of mappings, mapping selector 614 selects the mappings 
so that the shifted resources in neW database 604 are 

matched With the original resource of old database 602. In 
one embodiment, the mappings are extendible so that it is 
open for editing. A user may select the mappings for 
migration and may manually add more mappings. The 
localization data of these matching resources may then be 
migrated from old database 602 to neW database 604 by 
resource migratory 616. A neW database (618) is then 
produced that includes the localization data for the shifted 
resources Where a match Was found With an original 
resource of old database 602. 

[0080] It is appreciated that the process of performing the 
matching algorithm and subsequent mapping selection may 
be repeated several times in order to achieve the best 
possible result. 

[0081] FIG. 7 illustrates a How diagram representing an 
exemplary embodiment for an indirect resource matching 
algorithm in accordance With one embodiment. When pro 
cess 700 starts, a neW version of a softWare product has been 
created and the localizable resources have been identi?ed 
and stored in a localization database. Processing continues 
With matching identi?cation operation 702. 

[0082] Matching identi?cation operation 702 identi?es 
potential matches betWeen resources of the old database and 
shifted resources of the neW database. The potential matches 
may be identi?ed according to direct matching of a source 
term (i.e., the localizable text) and, if applicable, source 
binary data. Source binary data corresponds to When 
resources have, apart from localizable text, other properties 
like size, or position on dialog (for example a button). Once 
potential matches are identi?ed, processing continues With 
con?dence measurements operation 704. 

[0083] Con?dence measurements operation 704 makes 
additional measurements associated With the resource data 
to attempt to increase the con?dence that a match is discov 
ered. For example, the con?dence may be increased by 
matching a hotkey character and position betWeen resources. 
Often resources (e.g., dialogs) have one (and only one) 
special character Which is its keyboard shortcut or hotkey. 
Accordingly, matching hotkeys may denote matching 
resources. Additionally, con?dence may be increased by 
matching of the resource category. In one embodiment, each 
resource is categorized by the parser. For example, the 
resource may be categorizes as a button, dialog title, static 
text, or other type. Matching categories may denote match 
ing resources. Con?dence may be further increased by 
matching of the parent nodes. In one embodiment, each 
resource has a “parent” in the localization database. For 
example, the ?lename it Was originally retrieved from may 
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be considered the parent node of particular resource. If the 
?lenames match, the resources may match as Well. Once the 
con?dence measurements are complete, processing contin 
ues to con?dence calculation operation 706. 

[0084] Con?dence calculation operation 706, takes the 
information from the indirect resource matching algorithm 
and the con?dence measurements and produces a con?dence 
value for potential matches betWeen resources. In one 
embodiment, the calculation of the con?dence value hap 
pens along the folloWing exemplary steps: (1) if source text 
(and applicable, source binary data) match, aWard 40%; (2) 
if the hotkey character matches, aWard 5%; (3) if the hotkey 
position matches, aWard 5%; and (4) if the resource category 
matches, aWard 10%. Once the con?dence value is calcu 
lated, processing continues to con?dence re?nement opera 
tion 708. 

[0085] Con?dence re?nement operation 708, continues 
With the group of potential matches With the highest con? 
dence value and further re?nes the con?dence value for the 
potential matches. For example, if X remaining potential 
matches folloW user speci?ed hints, aWard 20/X % to those 
potential matches. Continue With the potential matches With 
the highest con?dence value, and determine if Y remaining 
potential matches have matching parent nodes, aWarding 
20/Y % to those potential matches. Again, continue With the 
potential matches With the highest con?dence value. Z 
potential matches remain. For each of these matches, add the 
remainder percentage (this number is depending on Whether 
hints Were speci?ed, and parent nodes matched) divided by 
Z. The con?dence calculations and con?dence value re?ne 
ments are summarized in the folloWing table (Table 1): 

TABLE 1 

Con?dence 
Match Attempt Value 

Source String 40 
If applicable: Source Binary Data 
Hotkey Character 5 
Hotkey Position 5 
Resource Category 10 
X potential matches folloW a speci?ed hint 20/X 
Y resources have matching parent nodes l0/Y 
Z potential matches remain remainder/Z 

Total 100% 

[0086] Once the con?dence value re?nement is complete, 
processing continues With mapping selection operation 710. 

[0087] Mapping selection operation 710 provides for 
selection of the mappings that indicate a match betWeen 
resources of the different softWare versions. Once a mapping 
selection is made, process 700 ends and processing moves 
onto migrating the localization data of the matching 
resources or other localization tasks. 

[0088] The hints provide an affective method for deter 
mining the matching resources. For example a control on a 
dialog may have the folloWing resource identi?ers, before 
and after the resource shift: 

[0089] (9) Wkssdlng.dll]dialog]l008]2l26;Win_dlg_ctrli, 
128; and 

[0090] (10) Wkssdlng.dll]dialog]2006] 554;Win_dlg_ctrli, 
128; 
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[0091] Where resource identi?er (9) is the identi?er before 
the resource shift, and identi?er (10) is the identi?er after the 
shift. 

[0092] The parser that deals With these kinds of resources 
creates a unique identi?er for each dialog, and each control 
on that dialog. The introduction of the neW feature caused 
the dialog and control numbering to happen differently in the 
neW situation. Most of the resources (strings and controls) 
are matched upon this dialog by the matching algorithm 
outlined above. However, With generic controls (that are 
duplicated across many of the dialogs, like a Cancel button), 
more dif?culties Would arise. 

[0093] Intermediate results from an initial analysis might 
shoW that dialog “1008” should be mapped to dialog “2006”. 
To that extent, certain potential matches may be favored by 
using a hint. In one embodiment, a hint may be speci?ed as 
folloWs: 

<Hints> 
<LookFor old=“dialog]l008” neW=“dialog]2006” /> 

</Hints> 

[0094] This instruction boosts the con?dence for potential 
matches Whose old and neW resource identi?er folloW the 
pattern as speci?ed in the hint. This is particularly useful in 
case of many potential matches for one resource. When 
every other step in the algorithm fails to make a difference 
in the calculated con?dence value, this hint proves to be 
vital. 

[0095] The potential matches found may be output in a 
simple format for revieW. For example, table 2 illustrates an 
exemplary output for revieW of the potential matches, before 
a hint is applied. 

TABLE 2 
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[0096] The table includes columns for a source term, old 

resource identi?er, neW resource identi?er, con?dence 

value, and migrate ?ag. If this mapping table is used in the 
subsequent data migration, the migrate ?ag indicates 
Whether a particular match should be migrated. This ?ag is 
set to ‘Yes’ by default in case of a unique match With a 

con?dence >95%. This threshold value is con?gurable and 
a selection of 95% is exemplary only. 

[0097] The output shoWs clearly that resources are 
matched up When they include a unique text like “Shading 
and Color”. HoWever, three shifted menus have a “Save As” 

item on them, Which are identical. Therefore, the system is 

unable to make the choice Without assistance. HoWever, by 
examining the other results it might be possible to come up 
With hints as described above. The perfect match for the 

resource “Company on the Web” clearly indicates that menu 

“4002” has shifted and is noW called menu “3103”. Similar 

matches eventually yield to the folloWing extra instructions 
for the matching algorithm: 

[0098] In one implementation, analyZing the intermediate 
results and adding hints to the con?guration is a manual 
process. In another implementation, this may be an auto 
mated process. 

Source Tenn Old ResourceID New ResourceID Conf Migrate 

Shading and Color 

Save As . .. 

Save As . .. 

Save As . .. 

Save As . .. 

Save As . .. 

Save As . .. 

Save As . .. 

Save As . .. 

Save As . .. 

Company on the Web 

WkssdIngdlHdialog] l 008;5 

WkssdIng.dll]menu]4000]5 604;Winimenu 
WkssdIng.dll]menu]4000]5 604;Winimenu 
WkssdIng.dll]menu]4000]5 604;Winimenu 
WkssdIng.dll]menu]400 l [5 604;Winimenu 

WkssdIng.dll]menu]400 l [5 604;Winimenu 

WkssdIng.dll]menu]400 l [5 604;Winimenu 

WkssdIng.dll]menu]4002]5 604;Winimenu 
WkssdIng.dll]menu]4002]5 604;Winimenu 
WkssdIng.dll]menu]4002]5 604;Winimenu 

WkssdIng.dll]menu]4002] 635 ;Winimenu,8 

WkssdIngdll]dialog]2006;5 100 Yes 

WkssdIng.dll]menu]3l0l[576;Winfmenu 93 No 

WkssdIngdlHmenuB l 02]576;Winimenu 93 No 

WkssdIngdlHmenuB l 03 [576;Winfmenu 93 No 

WkssdIng.dll]menu]3l0l[576;Winfmenu 93 No 

WkssdIngdlHmenuB l 02]576;Winimenu 93 No 

WkssdIngdlHmenuB l 03 [576;Winfmenu 93 No 

WkssdIng.dll]menu]3l0l[576;Winfmenu 93 No 

WkssdIngdlHmenuB l 02]576;Winimenu 93 No 

WkssdIngdlHmenuB l 03 [576;Winfmenu 93 No 
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[0099] Running the Matching algorithm again With the 
hint instructions added in results in an output as follows: 

TABLE 3 
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Source Tenn Old ResourceID New ResourceID Conf Migrate 

Shading and Color Wkssdlng.dll]dialog]1008;5 Wkssdlngdll]dialog]2006;5 100 Yes 

Save As . . . Wkssdlng.dll]rnenu]4000]5604;Winirnenu Wkssdlng.dll]menu]3l0l[576;Winfrnenu 100 Yes 

Save As . . . Wkssdlng.dll]menu]400 l [5 604;Winirnenu Wkssdlng.dll]rnenu]3 l O2]576;Winimenu 100 Yes 
Save As . . . Wkssdlng.dll]rnenu]4002]5604;Winirnenu Wkssdlng.dll]menu]3l03]576;Winimenu 100 Yes 

Company on the Web Wkssdlng.dll]menu]4002]635;Winimenu,8 Wkssdlng.dll]rnenu]3l03]53l;Winimenu,8 100 Yes 

[0100] Once the user is satis?ed With the results of the 
analysis, the mapping table that has resulted may be used to 
migrate localiZation data from the old database to the neW 
database, for one or more languages available. 

[0101] The migration module (630 of FIG. 6) uses the 
results of the matching algorithm Where the migrate ?ag is 
set to “Yes”. The localiZation data (translations, 
siZing\positioning information, etc) is then migrated from 
the old database to the neW database using the mapping 
information in the analysis results. 

[0102] Although the invention has been described in lan 
guage that is speci?c to structural features and/or method 
ological steps, it is to be understood that the invention 
de?ned in the appended claims is not necessarily limited to 
the speci?c features or steps described. Rather, the speci?c 
features and steps are disclosed as forms of implementing 
the claimed invention. Since many embodiments of the 
invention can be made Without departing from the spirit and 
scope of the invention, the invention resides in the claims 
hereinafter appended. 

What is claimed is: 
1. A computer-implemented method for recovery of local 

iZation data betWeen versions of a softWare product, the 
method comprising: 

identifying a ?rst resource that is associated With a ?rst 
version of the softWare product; 

identifying a second resource that is associated With a 
second version of the softWare product, Wherein a ?rst 
resource identi?er associated the ?rst resource is dif 
ferent from a second resource identi?er associated With 
the second resource; 

mapping the ?rst resource to the second resource When 
the second resource is found to be a shifted version of 
the ?rst resource; and 

migrating the localiZation data corresponding to the ?rst 
resource from the ?rst version to the second version 
and associating the localiZation data With the second 
resource from the second version When the second 
resource is a shifted version of the ?rst resource. 

2. The computer-implemented method of claim 1, 
Wherein mapping the ?rst resource to the second resource 
further comprises identifying the ?rst resource as matching 

the second resource despite a node of the ?rst resource 
identi?er being different from a node of the second resource 
identi?er. 

3. The computer-implemented method of claim 1, 
Wherein mapping the ?rst resource to the second resource 
further comprises providing a ?rst format for the ?rst 
resource identi?er and relating the ?rst format to a second 
format for the second resource identi?er. 

4. The computer-implemented method of claim 3, 
Wherein at least one of the ?rst format and the second format 
includes a regular expression. 

5. The computer-implemented method of claim 4, 
Wherein the regular expression corresponds to a random 
value When the regular expression is included in the ?rst 
resource identi?er. 

6. The computer-implemented method of claim 4, 
Wherein the regular expression corresponds to value asso 
ciated With the ?rst resource identi?er When the regular 
expression is included in the second resource identi?er. 

7. The computer-implemented method of claim 1, 
Wherein mapping the ?rst resource to the second resource 
further comprises determining a con?dence level that the 
?rst resource matches the second resource. 

8. The computer-implemented method of claim 7, 
Wherein the con?dence level factors in at least one mea 
surement including Whether source text of the ?rst resource 
matches sources text of the second resource, Whether a 
hotkey of the ?rst resource matches a hotkey of the second 
resource, Whether a hotkey position of the ?rst resource 
matches a hotkey position of the second resource, and 
Whether a resource category of the ?rst resource matches a 
resource category of the second resource. 

9. The computer-implemented method of claim 8, 
Wherein the measurements are Weighted When applied to 
produce the con?dence level. 

10. The computer-implemented method of claim 7, 
Wherein a hint is applied to mapping the ?rst resource to the 
second resource, such that the hint increases the con?dence 
level. 

11. The computer-implemented method of claim 1, 
Wherein migrating the localiZation data further comprises 
migrating the localiZation data from a ?rst localiZation 
database associated With the ?rst version of the softWare 
product to a second localiZation database associated With a 
second version of the softWare product. 
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12. The computer-implemented method of claim 1, fur 
ther comprising identifying a set of potential matches to the 
?rst resource before mapping the ?rst resource to the second 
resource. 

13. The computer-implemented method of claim 12, fur 
ther comprising providing the identi?ed set of potential 
matches to a user for revieW such that the user is alloWed to 
provide a hint to re?ne the set of potential matches. 

14. The computer-implemented method of claim 1, 
Wherein mapping the ?rst resource to the second resource 
further comprises applying a hint to the mapping so that the 
results of the mapping are re?ned. 

15. A computer-readable medium having stored thereon 
instructions that When executed implements the computer 
implemented method of claim 1. 

16. A system for recovery of localiZation data betWeen 
versions of a softWare product, comprising: 

a ?rst set of resources that corresponds to a ?rst version 
of the softWare product, Wherein the ?rst set of 
resources includes a ?rst resource; 

a second set of resources that corresponds to a second 
version of the softWare product, Wherein the second set 
of resources includes a second resource that is similar 
to the ?rst resource, and Wherein a relationship betWeen 
the second resource and the ?rst resource is broken due 
to a resource shift; and 

recycled localiZation data that is associated With the 
second resource based on discovery of the relation 
betWeen the second resource and the ?rst resource. 

17. The system of claim 16, Wherein the relationship 
betWeen the second resource and the ?rst resource is dis 
covered by identifying a mapping that associates a format 
associated With the second resource to another format asso 
ciated With the ?rst resource. 

18. The system of claim 16, Wherein the relationship 
betWeen the second resource and the ?rst resource is dis 
covered by determining Whether a con?dence level attrib 
uted to the relation is at a predetermined level, Wherein the 
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con?dence level is calculated based on Whether aspects of 
the second resource matches similar aspects of the ?rst 
resource. 

19. A computer-readable medium having stored thereon 
instructions that When executed implements the system of 
claim 16. 

20. A computer-readable medium having stored thereon 
computer-executable instructions for recycling localiZation 
data from a ?rst version of a softWare product to a second 
version of the softWare product, the computer-executable 
instructions comprising: 

receiving a mapping instruction that associates a ?rst 
format of a resource identi?er With a second format for 

a resource identi?er; 

searching for resource identi?ers that correspond to the 
?rst format in a ?rst database, Wherein the ?rst database 
is associated With the ?rst version of the softWare 
product; 

searching for resource identi?ers that correspond to the 
second format in a second database, Wherein the second 
database is associated With the second version of the 
softWare product; 

associating the resource identi?ers found from searching 
the ?rst database With the resource identi?ers found 
from searching the second database; 

associating resources corresponding to the resource iden 
ti?ers found from searching the ?rst database With 
resources corresponding to the resource identi?ers 
found from searching the second database; and 

transferring localiZation data associated With the 
resources corresponding to the resource identi?ers 
found from searching the ?rst database to be associated 
With resources corresponding to the resource identi?ers 
found from searching the second database, such that the 
localiZation data is recycled. 

* * * * * 


